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WO 96/23420 PCT/EP96/00373 
^ ASTAXANTHIN SUSPENSION^ 



This Invention relates to a stable oil suspension of astaxanthin with high 
bioavailability, and the use thereof. 

5 

PRIOR ART 

Astaxanthin belongs to the carotenoids, which is a group of compounds exhibiting a 
wide range of yellow to red colour nuances. Carotenoids give rise to several of the 
1 0 colour characteristics of plants, and aquatic animals, for example. 

Carotenoids are insoluble In water and are only slightly fat soluble which means that 
solutions of carotenoids for direct application are unavailable. Furthermore, 
carotenoids are very sensible to oxidation. 

15 

The colouring effect of crystalline carotenoids, which can be isolated in laboratories, 
is very low due to the insolubility and the particle size of the crystals. 

In order to Increase the colouring effect and the resoibability of carotenoids, it is 
20 necessary to reduce the particle size of the carotenoids and to protect the carotenoids 
from oxidation. 

Astaxanthin is used in fish-fanning to impart a pink colour to shrimp, trout salmon etc. 

25 Currently, two gelatine-coated products (Carophyll Pink™) containing 5% and 8% 
astaxanthin, respectively, are commercially available. These products are given in the 
feed. 

These products, however, suffer from the disadvantages of having a reduced bio- 
30 availability due to a very slow dissolution rate of gelatine at low temperatures, and a 
limited storage time due to a hardening of the gelatine capsule; furthermore, there is a 
considerable waste of the products (approximately 15%) during production of feed by 
extrusion. 
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OBJECTS OF THE INVEWTTON 



It is an object of the invention to provide a stable suspension of astaxanthin 
with a high bioavailability even at low temperatures. Furthermore, it is an object of the 
5 invention to provide a product that can be added to the feed after extrusion and 
thereby obviating the loss of colour pigment in feed production. 



Additional objects will be obvious to a person skilled in the art. 



1 0 SUMMARY OF THE INVENTION 

The invention comprises thus the following: 



A suspension of astaxanthin in oil wherein a majority of the astaxanthin particles have 
15 a particle size less than 2 urn; 

such a suspension wherein a majority of the astaxanthin particles have a particle size 
less than less than lum; 

20 such a suspension wherein the concentration of astaxanthin is between 0.03% and 
50%; 

such a suspension wherein the concentration of astaxanthin is between 5% and 20%; 
25 such a suspension containing an antioxidant; 

the use of such a suspension in the manufacture of feed for aquatic animals; 
and such use whereby the oil suspension is absorbed into the feed after extrusion. 

30 

The suspension according to the invention can be prepared by milling of astaxanthin, 
if desired in the presence of oil. Suitably, astaxanthin is milled without oil, whereafter 
oil is added and the milling continued, if desired. 
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Oxidation of asHxanthin during the dry milling operation can be reduced by the 
application of an inert gas atmosphere. 

Another method by which astaxanthin could be obtained in finely divided form 
5 is by abrupt precipitation from a solution of astaxanthin in a solvent. 

The astaxanthin particles in the suspension of the invention have a particle size less 
than 2 urn, especially less than 1jim. More preferred is an astaxanthin particle size 
less than 0.5 urn, especially less than 0.1 um. 

10 

The oil can be any animaJ or vegetable oil suitable for use in feed for aquatic animals. 
Such oil Includes fish oil, such as for example mackerel oil, sprat oil and launce oil. 

Antioxidants, such as for example tocopherols, especially a-tocopherol, 
15 butylhydroxyanisole (BHA), butylhydroxytoluene (BHT), ascortoylpalmitate or 
ethoxyquin, can be added to the suspension to avoid oxidation. 

Further stabilisation of the solution of the invention can be obtained by keeping the 
suspension at temperatures below the solidification temperature. 



25 



Feed for aquatic animals suitably contains 15-30 % fat. Fat can be added by 
absorption of oil into the feed after extrusion, if desired using vacuum. The oil 
suspension of the invention could suitably be added to the feed using the same 
procedure, whereby an addition of fat and astaxanthin is obtained in one step. 

Preferably, the suspension of the Invention has a high concentration of astaxanthin 
and is diluted with additional oil before use. 



The final concentration of astaxanthin in fish feed is suitable between 25 and 100 
30 ppm. 
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4 

Detailed Description of the Invention 



The invention will now be described in greater detail with reference to the following 
example, which are given by way of illustration and are not to be construed as 
limiting. 



Milling of Astaxanthin 

1 0 Astaxanthin (0.1 g) is milled for one hour totally in a Fritsen planetary micro mill 
pulverisette 7, speed 6. 5 ml of Launce oil ( Esbjerg Fiskeindustri ) is added and 
milling is continued for 15 min, speed 1.5. Particle size is measured by microscopy 
and found to be less than 2 um for the majority of the particles. 
This suspension is poured on to a glass and placed in the dark at room temperature 

15 for 14 days. 

The above procedure is repeated, and the suspension obtained is compared with the 
14-day-old suspension. 

20 The small particles show a tendency to agglomeration but nothing indicates that the 
particles grow when standing. There is no sedimentation of astaxanthin. 

Launce oil solidifies at -18°C. 
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CLAIMS: 




1. 

5 

2. 
3. 

10 

4. 

15 5. 
6. 

20 5. 



A suspension of astaxanthin in oil wherein a majority of the astaxanthln 
particles have a particle size less than 2 jun. 

A suspension as in claim 1 wherein a majority of the astaxanthin particles have 
a particle size less than 1 um. 

A suspension as in claim 1 wherein the concentration of astaxanthin is 
between 0.03% and 50%. 

A suspension as in claim 3 wherein the concentration of astaxanthin is 
between 5% and 20%. 

A suspension as in claim 1 containing an antioxidant. 

Use of the suspension in claim 1 in the manufacture of feed for aquatic 
animals. 

The use according to daim 6 hereby the oil suspension is absorbed into the 
feed after extrusion. 
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